CD69 interacts through helix 4 of S1P; Bankovich et al (Cyster)

SUPPLEMENTARY FIGURE LEGENDS

Supplementary Fig. 1. Flow cytometric analysis of wildtype, mutant and chimeric protein surface
expression. Cells transduced with the individual constructs indicated were stained for CD69 or
NKRplA ectodomains, or Flag in the case of S1P-receptor constructs. Histogram overlays
group constructs in accord with their appearance in Western blots in the designated figure. Dot
plots show flow cytometric analysis of Flag-S1P; and CD69 on the indicated WEHI231 cell lines
that correspond to the cells used for the binding studies in Figure 10.

Supplementary Fig. 2. Point mutations of all residues in the HEGSI motif of CD69 to alanine.
Non-specific bands are indicated with an asterisk.

Supplementary Fig. 3. 4. Flow cytometric analysis of S1P; mutants with point mutations in
helical segments co-transduced with CD69 and hNKRp1A in WEHI231 cells. The cells are
costained for CD69 and NKRp1A ectodomains and the Flag-S1P receptors and mutants
indicated. B. Co-IP of the mutants indicated. No mutant (P1 through P8) exhibited a more than
1.5 fold difference in HA/Flag signal by densitometry. The result is representative of two
experiments. Non-specific bands are indicated with an asterisk.

Supplementary Fig. 4. Test of electrostatics of S1P; and S1P;. Structure was generated with
modeller using the most homologous GPCR structure (f31-adrenergic receptor, pdb ID 2VT4).
The region of the GPCR represented by helix 4 is highlighted by a black oval. Other helices on
this surface are annotated.
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SUPPLEMENTARY EXPERIMENTAL PROCEDURES

Protein sequence of constructs used in this paper:
S1P receptor constructs
S1P1 (NCBI Reference Sequence: NP_031927.2)

sphingosine-1l-phosphate receptor 1 [Mus musculus]
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAT
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P3 (NCBI Reference Sequence: NP_034231.1)

sphingosine-1l-phosphate receptor 3 [Mus musculus]
MATTHAQGHQPVLGNDTLREHYDYVGKLAGRLRDPPEGGTLITTILFLVTCSFIVLENLMVLIAIWKNNK
FHNRMYFFIGNLALCDLLAGIAYKVNILMSGRKTFSLSPTVWFLREGSMFVALGASTCSLLATAIERHLT
MIKMRPYDANKKHRVFLLIGMCWLIAFSLGALPILGWNCLENFPDCSTILPLYSKKYIAFLISIFTAILV
TIVILYARIYCLVKSSSRRVANHNSERSMALLRTVVIVVSVFIACWSPLFILFLIDVACRAKECSILFKS
OWFIMLAVLNSAMNPVIYTLASKEMRRAFFRLVCGCLVKGKGTQASPMQPALDPSRSKSSSSNNSSHSPK
VKEDLPRVATSSCIIDKNRSFQONGVLCK

S5A (1)
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIATI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
ARAKADNAAHPQKDDGDNPETIMSSGNVNSSS

A12 (2)
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIATI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPE

RI120A (3)
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLAEGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

Y -sulfo (4)
MVSTSIPEVKALRSSVSDFGNFDIIVRHFNFTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLAEGSMFVALSASVFSLLAIAT
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS
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N30D (5)
MVSTSIPEVKALRSSVSDYGNYDIIVRHYDYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAT
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P1+3

MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIK
ITTILFLVTCSFIVLENLMVLIAIWKNNK
FHNRMYFFIGNLALCDLLAGIAYKVNILMSGRKTFSLSPTVWFLREGSMFVALGASTCSLLATIAIERHLT
MIKMRPYDANKKHRVFLLIGMCWLIAFSLGALPILGWNCLENFPDCSTILPLYSKKYIAFLISIFTAILV
TIVILYARIYCLVKSSSRRVANHNSERSMALLRTVVIVVSVFIACWSPLFILFLIDVACRAKECSILFKS
OWFIMLAVLNSAMNPVIYTLASKEMRRAFFRLVCGCLVKGKGTQASPMQPALDPSRSKSSSSNNSSHSPK
VKEDLPRVATSSCIIDKNRSFQONGVLCK

S1P3+1

MATTHAQGHQPVLGNDTLREHYDYVGKLAGRLRDPPEGGTL

LTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLATIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P31313

MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIK
ITTILFLVTCSFIVLENLMVLIAIWKNNK
FHNRMYFFIGNLALCDLLAGIAYKVNILMSGRKTFSLSPTVWFLREGSMFVALGASTCSLLATIAIERHLT
MIKMRPYDANKKHRVFLLIGMCWLIAFSLGALPILGWNCLENFPDCSTILPLYSKKYIAFLISIFTAILV
TIVILYARIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVVIVVSVFIACWSPLFILFLIDVACRAK
ECSILFKSQWFIMLAVLNSAMNPVIYTLASKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEFSRSKS
DNSSHPQKDDGDNPETIMSSGNVNSSS

R142A
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLATIAI
EAYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

R142N
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ENYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS
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SIP13A
MATTHAQGHQPVLGNDTLREHYDYVGKLAGRLRDPPEGGTLITTILFLVTCSFIVLENLMVLIAIWKNNK
FHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13B
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHHNRMYFFIGNLALCDLLAGIAYKVNILMSGRKTFSLSPAQWFLREGSMFVALSASVFSLLAIAT
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13C
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTAPTVWFLREGSMFVALGASTCSLLAIAIERHLT
MIKMRPYDANSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13D
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNKKHRVFLLIGMCWLIAFSLGALPILGWNCLENFPDCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

SIP13E
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTILPLYSKKYIAFLISIFTAILVTI
VILYARIYCLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13F
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVKSSSRRVANHNSERSMALLRTVVIVVSVFIACWSPLFILFLIDVACRAKECSILYKAEY
FLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13G
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILFKSQWFIMLAVLNSAMNPVIYTLASKEMRRAFFRLVCGCLVKGKGTQASPMQPALDPSRSKSSSSNN
SSHSPKVKEDLPRVATSSCIIDKNRSFQNGVLCK
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S1P13D1
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLATIAI
ERYITMLKMKLHNGSNKKHRVFLLISACWVISLILGGLPIM GWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13D2
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLIGMCWLIAFSLGALPILGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13D3
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLATIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPIMGWNCLENFPDCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P31D
MATTHAQGHQPVLGNDTLREHYDYVGKLAGRLRDPPEGGTLITTILFLVTCSFIVLENLMVLIAIWKNNK
FHNRMYFFIGNLALCDLLAGIAYKVNILMSGRKTFSLSPTVWFLREGSMFVALGASTCSLLATIAIERHLT
MIKMRPYDANKKHRVFLLISACWVISLILGGLPIMGWNCLENFPDCSTILPLYSKKYIAFLISIFTAILV
TIVILYARIYCLVKSSSRRVANHNSERSMALLRTVVIVVSVFIACWSPLFILFLIDVACRAKECSILFKS
OWFIMLAVLNSAMNPVIYTLASKEMRRAFFRLVCGCLVKGKGTQASPMQPALDPSRSKSSSSNNSSHSPK
VKEDLPRVATSSCIIDKNRSFQONGVLCK

S1P13 P1
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLIGACWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13 P2
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLISMCWVISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS
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S1P13 P3
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLISACWLISLILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13 P4
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVIALILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13 P5
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVISFILGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13 P6
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLATIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLSLGGLPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13 P7
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGALPIMGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

S1P13 P8
MVSTSIPEVKALRSSVSDYGNYDIIVRHYNYTGKLNIGAEKDHGIKLTSVVFILICCFIILENIFVLLTI
WKTKKFHRPMYYFIGNLALSDLLAGVAYTANLLLSGATTYKLTPAQWFLREGSMFVALSASVFSLLATIAI
ERYITMLKMKLHNGSNSSRSFLLISACWVISLILGGLPILGWNCISSLSSCSTVLPLYHKHYILFCTTVF
TLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALLKTVIIVLSVFIACWAPLFILLLLDV
GCKAKTCDILYKAEYFLVLAVLNSGTNPIIYTLTNKEMRRAFIRIVSCCKCPNGDSAGKFKRPIIPGMEF
SRSKSDNSSHPQKDDGDNPETIMSSGNVNSSS

C-type lectin chimeric constructs

CD69 (NCBI Reference Sequence: NP_001028294.1)
MDSENCSITENSSSHLERGQKDHGTSITHFEKHHEGSIQVSIPWAVLIVVLITSLIIALIALNVGKYNCPGLYEKLES
SDHHVATCKNEWISYKRTCYFFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQTWK
WANGKEFNSWFNLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR
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CD69 interacts through helix 4 of S1P; Bankovich et al (Cyster)

hNKRplA (NCBI Reference Sequence: NP_002249.1)
MDQQATYAELNLPTDSGPESSSPSSLPRDVCQGSPWHQFALKLSCAGT ILLVLVVTGLSVSVTSLIQKSSTEKCSVD
TQQSRNKTTERPGLLNCPIYWQQLREKCLLFSHTVNPWNNSLADCSTKESSLLLIRDKDELTHTQNLTRDKATLFWT
GLNFSLSEKNWKWINGSFLNSNDLETRGDAKENSCISTSQTSVYSEYCSTETRWICQKELTPVRNKVYPDS

69IT-NKE
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHEGSIQVSIPWAVLIVVLITSLITALTIALNVOKSSIEKCSVDIQO
SRNKTTERPGLLNCPIYWQOLREKCLLESHTVNPWNNSLADCSTKESSLLLIRDKDELTHTONLIRDKAILEFWIGLN
FSLSEKNWKWINGSEFLNSNDLEIRGDAKENSCISISQTSVYSEYCSTEIRWICQKELTPVRNKVYPDS

NKIT-69E
MDQOATIYAELNLPTDSGPESSSPSSLPRDVCQOGSPWHQFALKLSCAGIILLVLVVTGLSVSVTSLIGKYNCPGLYEK
LESSDHHVATCKNEWISYKRTCYFFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTEFLKRYSGELEHWIGLKNEANQ
TWKWANGKEENSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

69I-NKTE
MDSENCSITENSSSHLERGOQKDHGTSIHFEKHHEGSIQLSCAGIILLVLVVTGLSVSVTSLIQKSSIEKCSVDIQQS
RNKTTERPGLLNCPIYWQOLREKCLLESHTVNPWNNSLADCSTKESSLLLIRDKDELIHTONLIRDKAILFWIGLNFE
SLSEKNWKWINGSEFLNSNDLEIRGDAKENSCISISQTSVYSEYCSTEIRWICQKELTPVRNKVYPDS

NKI-69TE
MDQOAIYAELNLPTDSGPESSSPSSLPRDVCQOGSPWHQFALKVSIPWAVLIVVLITSLITIALIALNVGKYNCPGLYE
KLESSDHHVATCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEAN
QTWKWANGKEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

6N6
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHEGSIQLSCAGIILLVLVVTGLSVSVTSLIGKYNCPGLYEKLESS
DHHVATCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQTWKW
ANGKEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

NON
MDQOAIYAELNLPTDSGPESSSPSSLPRDVCQOGSPWHQFALKVSIPWAVLIVVLITSLITIALIALNVQKSSIEKCSV
DIQOSRNKTTERPGLLNCPIYWQQLREKCLLESHTVNPWNNSLADCSTKESSLLLIRDKDELTIHTONLIRDKAILEW
IGLNFSLSEKNWKWINGSFLNSNDLEIRGDAKENSCISISQTSVYSEYCSTEIRWICQKELTPVRNKVYPDS

6N6-A31
MDSENCSITENSSSHLERGOQKDHGTSIHFEKPWHOFALKLSCAGIILLVLVVTGLSVSVTSLIGKYNCPGLYEKLES
SDHHVATCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQTWK
WANGKEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

6N6-stalk
MDSENCSITENSSSHLERGQKDHGTSIHFEKHHEGSIQLSCAGIILLVLVVTGLSVSVTSLISSIEKCSVDIQQSRN
KTTERPGLLNCKNEWISYKRTCYFFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQ
TWKWANGKEFNSWFNLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

6N6-DS
MDSENCSITENSSSHLERGOQKDHGTSIHFEKPWHQFALKLSCAGIILLVLVVTGLSVSVTSLISSIEKCSVDIQQSR
NKTTERPGLLNCKNEWISYKRTCYFFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTEFLKRYSGELEHWIGLKNEAN
QTWKWANGKEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR
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CD69 interacts through helix 4 of S1P; Bankovich et al (Cyster)

NON-A31
MDQOAIYAELNLPTDSGPESSSPSSLPRDVCQOGSHHEGSIQVSIPWAVLIVVLITSLITALTALNVQKSSIEKCSVD
IQOSRNKTTERPGLLNCPIYWQQOLREKCLLESHTVNPWNNSLADCSTKESSLLLIRDKDELIHTONLIRDKATILEWI
GLNEFSLSEKNWKWINGSELNSNDLEIRGDAKENSCISISQTSVYSEYCSTEIRWICQKELTPVRNKVYPDS

N6N-stalk
MDQQOAIYAELNLPTDSGPESSSPSSLPRDVCQGSHHEGSIQVSIPWAVLIVVLITSLIIALIALNVOKGKYNCPGLY
EKLESSDHHVATCPIYWQQLREKCLLFSHTVNPWNNSLADCSTKESSLLLIRDKDELIHTONLIRDKAILFWIGLNF
SLSEKNWKWINGSFLNSNDLEIRGDAKENSCISISQTSVYSEYCSTEIRWICQKELTPVRNKVYPDS

NO6N-DS
MDQOAIYAELNLPTDSGPESSSPSSLPRDVCQOGSPWHQFALKVSIPWAVLIVVLITSLITALIALNVQKGKYNCPGL
YEKLESSDHHVATCPIYWOQLREKCLLESHTVNPWNNSLADCSTKESSLLLIRDKDELTHTONLIRDKATILEWIGLN
FSLSEKNWKWINGSEFLNSNDLEIRGDAKENSCISISQTSVYSEYCSTEIRWICQKELTPVRNKVYPDS

69-NKS1
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHEGSIQVSIPWAVLIVVLITSLITALTIALNVOKSSIEKCSVDIQO
SKLESSDHHVATCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEA
NOTWKWANGKEENSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

69-NKS2
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHEGSIQVSIPWAVLIVVLITSLITALTIALNVGKYNCPGLYERNKT
TERPGLLNCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQTW
KWANGKEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

69-NKS12
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHEGSIQVSIPWAVLIVVLITSLITALTIALNVOKSSIEKCSVDIQO
SRNKTTERPGLLNCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNE
ANQTWKWANGKEEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

69-NKSIN
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHEGSIQVSIPWAVLIVVLITSLITALIALNVOKSSIEKCPGLYEK
LESSDHHVATCKNEWISYKRTCYFFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTEFLKRYSGELEHWIGLKNEANQ
TWKWANGKEENSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

69-NKSI1C
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHEGSIQVSIPWAVLIVVLITSLITALTIALNVGKYNCSVDIQQOSKL
ESSDHHVATCKNEWISYKRTCYFFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQT
WKWANGKEENSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

69IS-NKE
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHEGSIQVSIPWAVLIVVLITSLITALTIALNVGKYNCPGLYEKLES
SDHHVATCPIYWQOLREKCLLESHTVNPWNNSLADCSTKESSLLLIRDKDELTIHTONLIRDKAILFWIGLNESLSEK
NWKWINGSEFLNSNDLEIRGDAKENSCISISQTSVYSEYCSTEIRWICQKELTPVRNKVYPDS

NKD-69TE
MDQOAIYAELNLPTDSGPESSSPSSLPRDVCOGSHHEGSIQVSIPWAVLIVVLITSLITALTALNVGKYNCPGLYEK
LESSDHHVATCKNEWISYKRTCYFFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTEFLKRYSGELEHWIGLKNEANQ
TWKWANGKEENSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR
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PWHQFA-Insert
MDSENCSITENSSSHLERGQKDHGTSIHFEKHHEGSIPWHQFAQVSIPWAVLIVVLITSLIIALIALNVGKYNCPGL
YEKLESSDHHVATCKNEWISYKRTCYFFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNE
ANQTWKWANGKEFNSWFNLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

HEGSI-delete

MDSENCSITENSSSHLERGQOKDHGTSTHFEKH-
QVSTPWAVLIVVLITSLIIALIALNVGKYNCPGLYEKLESSDHHVATCKNEWISYKRTCYFFSTTTKSWALAQRSCS
EDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQTWKWANGKEFNSWENLTGSGRCVSVNHKNVTAVDCEANFH
WVCSKPSR

HESGI-replace

MDSENCSITENSSSHLERGQKDHGTS THFEKHPWHQFAQVSTPWAVLIVVLITSLITALTALNVGKYNCPGLYEKLE
SSDHHVATCKNEWISYKRTCYFFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWI GLKNEANQTH
KWANGKEFNSWFNLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

H32A
MDSENCSITENSSSHLERGOKDHGTSIHFEKAHEGSIQVSIPWAVLIVVLITSLITALTIALNVGKYNCPGLYEKLES
SDHHVATCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQTWK
WANGKEEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

H33A
MDSENCSITENSSSHLERGOQKDHGTSIHFEKHAEGSIQVSIPWAVLIVVLITSLITALTIALNVGKYNCPGLYEKLES
SDHHVATCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQTWK
WANGKEEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

E34A
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHAGSIQVSIPWAVLIVVLITSLITALTIALNVGKYNCPGLYEKLES
SDHHVATCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQTWK
WANGKEEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

G35A
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHEASTIQVSIPWAVLIVVLITSLITALTIALNVGKYNCPGLYEKLES
SDHHVATCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQTWK
WANGKEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

S36A
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHEGAIQVSIPWAVLIVVLITSLITALTIALNVGKYNCPGLYEKLES
SDHHVATCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQTWK
WANGKEEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR

I37A
MDSENCSITENSSSHLERGOKDHGTSIHFEKHHEGSAQVSIPWAVLIVVLITSLITALTIALNVGKYNCPGLYEKLES
SDHHVATCKNEWISYKRTCYFEFSTTTKSWALAQRSCSEDAATLAVIDSEKDMTFLKRYSGELEHWIGLKNEANQTWK
WANGKEEFNSWENLTGSGRCVSVNHKNVTAVDCEANFHWVCSKPSR
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